Introduction
In 1982, Congress passed the Tax Equity and Fiscal Responsibility Act (TEFRA), which mandated the provision of managed care plan options to Medicare beneficiaries. Under the statute, the Health Care Financing Administration (HCFA), now called the Centers for Medicare and Medicaid Services (CMS), was directed to contract with health maintenance organizations (HMOs) to provide a managed care option to Medicare enrollees. Under Medicare+Choice (M+C), the current name for the program, Medicare enrollees can forgo the traditional, fee-for-service (FFS) Medicare program and enroll in a qualified HMO. The HMO agrees to provide health insurance coverage for all FFS, Medicare-covered services (Parts A and B) for the enrollee in exchange for a per-capita payment from CMS. In addition, HMOs are free to offer more generous benefits than available in the standard, FFS program. The rationale underlying TEFRA is that HMOs may be more efficient at providing care, thereby reducing federal Medicare expenditures. Medicare enrollees may also benefit from the option to enroll in competing HMOs that would probably offer a more generous benefit package than available in the traditional FFS program.
We exploit the institutional properties of the Medicare HMO market and use a market-level, plan dataset to estimate the welfare that Medicare beneficiaries receive from the M+C program.
We use methods suggested by Berry (1994) to estimate the preferences Medicare beneficiaries have over differentiated HMOs. In this framework, utility is posited to be a function of the plan characteristics (both observed and unobserved by the researcher) and plan premium.
Our estimates indicate that the Medicare HMO program added approximately $18.7 billion in consumer surplus and $52.0 billion in HMO profits from 1993 to 2000.
1 That is, the federal government's creation of an alternative health insurance market to Medicare's FFS insurance resulted in substantial welfare gains. In 2000, the average Medicare enrollee earned $113 in consumer surplus because the Medicare+Choice program was available. This translates into $62 in consumer surplus per M+C enrollee per month. To calculate the net social surplus created by M+C, we must compare the benefits of the program to its costs. The cost of the program to the federal government is the cost of M+C enrollees if they were to remain in the FFS system relative to its outlays for those enrollees in the M+C sector. We estimate that the program increased welfare if the cost of enrolling the typical Medicare HMO enrollee in the Medicare FFS program is not less than 71% of the average payment made to Medicare HMOs. A conservative estimate of the cost of insuring the typical M+C enrollee in the FFS system is 80% of the average FFS expenditure. Even under this conservative estimate, the total net welfare from the M+C program is substantial: $24.8 billion.
Our estimates imply that prescription drug coverage plays an important role in generating consumer surplus. In 2000, we estimate that drug benefits account for 45% of consumer surplus. This translates into an implied annual average value of drug benefits of $445 for those who enrolled in an M+C plan that offered drug benefits. In light of the recent debate over whether and how to add prescription drug benefits to Medicare, this finding has significant policy implications. Our results indicate that M+C plans can deliver valued prescription drug benefits, and thus policies that promote M+C plans as the vehicle to deliver prescription drug coverage to Medicare enrollees can generate significant welfare.
Although the benefits from the M+C program are large, they are not evenly distributed across the country. In 2000, most counties, accounting for approximately a quarter of all Medicare beneficiaries, did not have an M+C plan, and very few counties (less than 6%) had four or more competing plans. Our estimates imply that consumer surplus dramatically increases in the number of plans in a county. For example, in 2000, mean consumer surplus in one-plan counties is $.91 per beneficiary per month. In counties with four plans, mean consumer surplus is approximately 12 times greater than in monopoly counties. Since we have estimated structural parameters, we can decompose the sources of the differences in consumer surplus between one-plan and four-plan counties by performing several simulation exercises. We find that most (81%) of the difference in consumer surplus between one-plan and four-plan counties is driven by decreases in plan premiums due to increased competition. The remaining difference in consumer surplus is divided between the greater availability of drug benefits in four-plan counties (8%), increases in non-drug-plan quality (8%), and increases in product diversity (3%).
As a by-product of the welfare calculation, we can estimate Medicare enrollees' semielasticity of demand for HMOs and that figure is of independent interest. Our results indicate that demand for M+C plans is inelastic. We estimate the monthly semi-elasticity to be −.009 for a typical HMO-a $1 increase in the premium reduces HMO enrollment by .9%. Conditional on charging a positive premium, the median plan elasticity is −.33.
Not only are the results relevant for understanding the impact of the current Medicare system, they are also pertinent for evaluating Medicare reform proposals. Several commentators have observed that the current Medicare FFS system most likely creates a large welfare loss, and they have proposed replacing the fee-for-service system with a form of managed competition (e.g., Dowd, Feldman, and Christianson, 1996) . The efficacy of these reforms will depend largely on their ability to generate meaningful competition between HMOs. Our analysis bears directly on this matter. We find that managed competition can generate significant consumer surplus for the elderly population if there is significant HMO competition. However, generating sufficient HMO competition appears to be difficult. Our results also hint at the potential political difficulty of implementing such reforms. According to our estimates, managed care plans appear to gain disproportionately from M+C participation, and programs that mostly benefit HMOs may be politically unpalatable to the populace.
The rest of the article has is structured as follows. Section 2 discusses the Medicare HMO program. Section 3 sets out our empirical framework, and Section 4 discusses the data. Section 5 presents the results. Section 6 concludes.
Medicare HMOs
Medicare began to permit HMO participation in 1972. The Medicare program's interest in HMOs as an alternative method for delivering care grew during the 1970s, and it began experimenting with HMOs as demonstration projects in the late 1970s and early 1980s. By 1980, however, HMOs had virtually no role in the Medicare program-only one managed care organization had signed a risk contract (Group Health Cooperative of Puget Sound).
In 1982, with the passage of TEFRA, Congress mandated the provision of managed care plan options to Medicare beneficiaries. The statute allows Medicare beneficiaries to enroll in risk or cost contract HMOs. Plans wishing to offer a Medicare risk product sign annual contracts with Medicare's administrative agency, CMS, to provide benefits to individuals who voluntarily enroll with the HMO. In exchange for their participation, the plans receive a payment for each beneficiary they enroll. From 1982 until 1997, Medicare paid HMOs 95% of its projected cost (Parts A and B) to treat a similar enrollee in the FFS program, where "similar" was defined using age, gender, welfare status, institutional status, and location. This payment is called the average adjusted per-capita costs (AAPCC). Under this structure, geographic units are counties, so the CMS payment (the AAPCC) varies by county and over time. In 2000, approximately 39 million individuals were enrolled in one of Medicare's three main eligibility categories: aged (those over 65 years old), disabled, and end-stage renal dialysis. Medicare HMOs receive different payments for enrollees who are in the different Medicare programs.
In Table 1 we present the quartiles of the CMS payment rates in 1993 and 2000 (along with other summary statistics that we discuss later). The spread of the AAPCC in both years is rather large-25% of the 1993 median and 20% of the 2000 median. The determination of the AAPCC (until 1998) was based on a five-year moving average of Medicare's realized cost, with the moving average window starting three years prior to the current year. The payment rate in period t is calculated using Medicare's realized costs in years t − 3 to t − 8. There is a large variation in the AAPCC across counties and over time within a county.
In counties where the Medicare HMO option is available, Medicare beneficiaries can choose either to enroll in an HMO or to remain in the FFS sector. If the beneficiary remains in the FFS sector, he or she is automatically enrolled in Part A of the program, which covers hospital stays (with a small deductible) and catastrophic care. In addition, the individual can (and most Medicare-eligible individuals do) enroll in Part B for a premium (in 1995 it was $42.50 per month). Part B covers physician services with a 20% coinsurance; lab and diagnostic tests; outpatient services with a 20% co-payment; and mental health care with a 50% co-payment. Not covered in Medicare's Part A and B program is long-term care, prescription drugs, preventive care, dental care, and eye care. Most Medicare FFS enrollees also purchase Medigap insurance coverage, which supplements Medicare Parts A and B by offering additional benefits such as prescription drug coverage. In 1998, 30 million FFS Medicare enrollees purchased Medigap coverage (Bell, 1999) .
CMS requires HMOs to provide a minimum set of benefits-essentially equal to those offered under Parts A and B of the FFS Medicare program. In addition, HMOs can negotiate with CMS to provide additional benefits, including (but not limited to) prescription drugs, eye care, dental coverage, and preventive care. HMOs can also charge a premium to their enrollees subject to CMS approval. 2 HMOs observe the announced AAPCC in each county and evaluate whether to provide service in the county. Conditional on operating in a county, the HMO then decides on the set of benefits and the premium given Medicare beneficiaries' preferences for the HMO, the competitive environment, and their expected cost. These benefits and premiums can and do vary by county.
Until the mid-1990s, HMO participation in the Medicare program was lackluster. In 1993, 11 years after the passage of TEFRA, only 5% of Medicare beneficiaries were enrolled in an HMO and only 9% of counties had a Medicare HMO. From 1993 until 1998, there was a substantial increase in the number of HMOs operating and a simultaneous increase in the number of Medicare beneficiaries enrolling in HMOs. Figure 1 The decline in the number of HMOs corresponds to changes in the methodology for determining the CMS payment to HMOs enacted under the Balanced Budget Act (BBA) of 1997. The BBA fundamentally modified Medicare's payment methodology.
3 Although the changes in the payment formula are rather technical, for our purposes the important feature of the new payment formula is that now updates to the county payments are divorced from changes in the Medicare FFS experience in the county. 4 For most counties the post-BBA payment formula led to a substantial decrease in CMS payment rates over what the HMOs would have received prior to the BBA. It is estimated that the BBA methodology lowers the payments to HMOs by an average of 6%. (Congressional Budget Office (1999) .) In addition to reducing the level of CMS payments, the BBA appears to have diminished the variance of the payments across the counties. According to Table 1 , the 1993 interquartile range divided by the median is .25. In 2000, the corresponding figure is .20. Prior to the enactment of the BBA, plans were required to have 50% of their enrollees in a service area to be from the non-Medicare population, and the BBA removed this restriction.
Much of the research studying the HMO Medicare program has focused on risk selection and seeks to ascertain whether Medicare HMO enrollees have cost characteristics different from those of the general Medicare population. This literature generally, but not unanimously, concludes that HMOs receive a lower-cost pool of enrollees than the general Medicare population; however, the estimated magnitude of the cost differential varies widely (Hellinger and Wong, 2000) .
Although understanding the cost of treating the HMO population in the FFS system is important for calculating the optimal CMS payment level, it is only one component of the proper welfare calculation. Medicare HMOs are a different product compared with the FFS system, as they offer different benefits and a different approach to care. The fact that Medicare beneficiaries have begun to enroll in HMOs in substantial numbers suggests that those beneficiaries receive welfare above what they would get in the FFS sector. In the next section we outline our methodology for estimating the magnitude of this welfare.
The empirical framework
Estimating consumer surplus. The first step in estimating consumer welfare is to specify and estimate the parameters of a utility function. Our approach is similar to those of Trajtenberg (1989) , Berry and Waldfogel (1999) , Berry, Levinsohn, and Pakes (1999) , Petrin (2002) , Rysman (forthcoming), and Goolsbee and Petrin (2001) . HMOs are differentiated products, as they differ in the benefit generosity and charge differential premiums. We estimate the parameters of a utility function from a discrete-choice model of consumer behavior in a differentiated-products framework. We then use these parameter estimates to formulate measures of welfare. Our data are aggregated to the plan/county level. Berry (1994) shows that with aggregated, market-level data, it is possible to derive a simple, linear regression equation that corresponds to a discrete-choice, nested logit model of individual consumer demand as articulated by Cardell (1997) . In our specification there is one nest and three groups: enrollment in an HMO offering prescription drug coverage, enrolling in an HMO that does not offer prescription drug coverage, or remaining in the standard fee-for-service Medicare program. The specification allows for Medicare enrollees to have differing views on the desirability of a given managed care plan.
Specifically, we begin by assuming that utility is given by
Here u i jt is the indirect utility of Medicare beneficiary i who lives in county m of enrolling in 5 Hausman (1997) proposes a different approach to estimating welfare in a differentiated-products framework.
plan j, d jmt is a dummy variable indicating whether prescription drug benefits are offered by plan j in county m, d
97 jmt is a dummy variable indicating whether prescription drug benefits are offered in 1997 or thereafter, age is the M+C experience of the plan in the county, p jmt is the monthly premium, ξ jm is the unobserved, time-invariant component of plan desirability, and ε jmt is the shock to plan desirability. We allow the value of the prescription drug benefit to vary over time, as a large number of efficacious and expensive drugs entered the marketplace during the latter half of the 1990s. The unobserved components of quality include the plan benefit structure (e.g., eyeglass, dental, and mental health coverage as well as co-pay amounts), the breadth and quality of the provider network, and the administrative structure of the HMO bureaucracy through which the enrollee must navigate.
The experience of the plan within the county as measured by age jmt is also probably related to plan quality for at least three reasons. First, there is probably learning by doing in the managing of care for Medicare enrollees. Second, the more established a plan is in a county, the easier it is for the plan to assemble the desired network of providers (Wholey and Burns, 2003) . Third, there is evidence that switching costs are important for HMO enrollees, which may imply that the older the plan, the higher its apparent quality (Strombom, Buchmueller, and Feldstein, 2002) .
Each enrollee is assumed to have individual-specific preferences over HMOs that offer prescription drug benefits, HMOs that do not offer drug benefits, and the outside option. Differences across individuals in their preferences for plans in different groups are captured by ζ iGroup (σ ), which has a distribution that depends on σ . There are three Group categories: plans with drug benefits, plans without drug benefits, and the outside good. The individual error term
The outside good is defined as the enrollee remaining in the Medicare FFS program and purchasing supplemental Medigap coverage. The majority of Medicare FFS enrollees supplement their coverage with a Medigap policy. We obtained premium information on Medigap coverage from the American Association of Retired Persons (AARP). We normalize the unobserved quality of the Medicare FFS program with Medigap coverage to zero. The utility of the outside good is then u i0t = −αp 0mt + µ i0 , where p 0mt is the Medigap premium.
A well-known problem associated with estimating the parameters in equation (1) is that the HMO-specific error term, ξ jm + ε jmt , is most likely correlated with the premium, implying that OLS estimates of (2) will generate biased price coefficients. Our estimation strategy uses first differences to remove ξ jm from the estimation equation. 6 The plan-specific shock, ε jmt , is still potentially correlated with the variables on the right-hand side. We will use an instrumentalvariables (IV) technique to correct for this correlation between the error term and the endogenous variables. The key identifying assumption (outside of the orthoganality of the instruments and ε jmt , which we discuss below) is that plans do not observe shocks to plan quality when deciding on whether to offer a prescription drug benefit-ξ jm may be correlated with the drug coverage decision, but ε jmt is not. This is the standard identifying assumption in the literature (e.g., Berry, Levinsohn, and Pakes (1995) , Nevo (2001) , and Petrin (2002)). 7 The parameters in (1) can be estimated using the following linear, share equation:
where is the first-difference operator, s jmt is the share of enrollees (relative to all potential purchasers, not just those beneficiaries who select an HMO) who enroll in plan j in county m in period t, s j|d jmt is the within-HMO drug category market share, and s out,mt is the share of eligibles who purchase the outside good.
To estimate the parameters in (2) we need to specify both the total size of the market and the nature of the outside good. In our specification, there are two classes of products: Medicare HMOs and Medicare FFS with supplemental Medigap coverage. This is a simplification of the actual choices facing Medicare eligibles. Approximately 10% of the Medicare population is also eligible for Medicaid benefits. Medicaid benefits are more generous than those granted in the Medicare program. We assume that Medicare beneficiaries who are eligible for Medicaid benefits will enroll in the Medicaid program and will not consider enrolling in an HMO or obtain Medigap coverage. We use state-level Medicaid enrollment information to adjust the size of the market. That is, s jmt = q jmt /M mt (1 − Medicaid mt ), where q is the number of plan enrollees, M is the number of Medicare eligibles, and Medicaid is the statewide Medicaid enrollment rate for Medicare eligibles. Also, many Medicare enrollees receive subsidized insurance through their former employer, and this subsidy can often be used to purchase supplemental insurance or to enroll in an M+C plan. We are unaware of any publicly available, county-level (or state-level) information on the number of Medicare enrollees who receive this benefit, so we cannot control for this possibility in the estimation. However, we do not view this omission as seriously biasing our results. An employer's decision on whether to offer an HMO in the menu of retiree benefits will most likely depend on the premium charged by the HMO. That is, employers are likely to have some price sensitivity, and, insofar as retiree benefits impact HMO choice, we want our parameters to reflect that possibility. Second, many retiree benefit packages do not cover the full cost of supplemental insurance. Thus, marginal price differences are likely to be paid by the enrollee, making that individual's marginal decisions similar to those of enrollees who do not have as-generous retiree benefits.
Several features of the data make it well suited for the Berry framework. We have multiple observations on many different markets, and these markets experience significant entry and exit. Importantly, the geographic scope of each market is well defined. As discussed in the previous section, the Medicare rules specify that each county is a separate entity for the purposes of setting premiums and benefits. Thus, we have market-level as well as HMO-level variation in the data.
Instruments. The plan demand shock, ε jmt , is potentially correlated with the change in premiums, implying that first-differenced, OLS estimates of the coefficients are probably biased. We correct for this possible bias using an IV framework where ( p jmt + p 0mt ) and ln(s j|d jmt ) are endogenous variables. As we first-difference the data, the identification of the parameters comes from within-plan changes in the instruments.
We construct instruments using two strategies. First, we use supply-side county-level variables that change across time. Those variables are the one-year lagged numbers of hospitals and hospital beds. The lagged values of the number of hospitals and hospital beds should be valid instruments because they impact the HMOs' relative bargaining power with providers and thus their cost structure.
The second set of instruments is the minimum, maximum, and mean of the premiums charged by the plan in the other counties in which it operates and the corresponding CMS payment rates in those same counties. The mean number of competing plans in those counties is also included in the instrument set. The use of the functions of premiums in other counties as instruments is a strategy similar to one used by Nevo (2001) and Hausman (1997) . The identification assumption is that shocks to marginal cost will be reflected in changes in premiums in the other counties, holding the characteristics of the other counties constant, and those shocks are uncorrelated with changes in unobserved plan quality. The payment rate in the other counties serves two purposes as instruments. First, the number of plans in the service area is probably correlated with the generosity of the payment rate, and the number of plans should be correlated with both plan premium and s j|d jmt . Second, we wish to control for payment rate in using nearby premiums as instruments. In total we have ten instruments for two endogenous variables.
Consumer surplus calculation.
Once the parameters of (1) are estimated it is straightforward to calculate the annual consumer surplus for each county. We denote the annual consumer surplus per Medicare beneficiary in a county in a given period by W mt . Given our assumptions and the parameter estimates, McFadden (1983) shows that the expected consumer surplus from the M+C program for the representative person is
whereû jmt =ξ jm +ε jmt +β 1 d jmt +β 2 d 97 jmt −α p jmt (ˆsignifies estimated parameters) and dmt is the set of plans operating in drug category d = {0, 1}. The welfare calculation in (3) measures the utility an individual receives above his or her expected utility from remaining in the Medicare FFS system. Once we calculate county-level welfare, it is straightforward to aggregate that welfare to national levels. In (3) we are dividing the surplus by the marginal utility of a dollar.
Estimating HMO profits. Total welfare is the sum of consumer, producer surplus, and net government expenditures. To fully account for the welfare impact of M+C program, it is necessary to estimate the profits that accrue to HMOs. Estimating HMO profits is not straightforward, since the appropriate measures of costs are unavailable. 9 In general, given a plan's demand function, it is possible to estimate marginal costs by assuming a static Nash equilibrium in premiums and inverting the plan's first-order condition.
For the profit calculation we assume that the marginal cost of insuring an individual is constant in the number and composition of enrollees. 10 The profits in county m for plan j can be written as (we are dropping the t subscript for now)
Here a m is the CMS payment rate to the HMOs, mc jm is the marginal cost of an enrollee, M m is the number of Medicare eligibles not enrolled in Medicaid in the county, F m is the fixed cost, which is constant across plans in a given county, and the rest of the notation is the same as before. Assuming static profit maximization, a Nash equilibrium in premiums, and an optimal premium greater than or equal to zero, the first-order conditions are s jm + (a m + p jm − mc jm ) ds jm dp jm = 0.
The nested logit assumption implies that ds jm /dp jm = −α/(1 − σ )s jm (1 − σ s jm|d jm − (1 − σ )s jm ). Solving (5) for marginal cost gives our estimate of a plan's marginal cost as a function of the data and estimated parameters, mĉ jm = a m + p jm + ds jm dp jm
To calculate the profits, we use (6) to form estimates of the marginal cost, mĉ jm , and substitute the estimated marginal cost in for mc jm in (4).
In the M+C program, the majority of plans charge zero premiums; they are thus at a corner solution, and we cannot invert the first-order conditions to get an estimate of the marginal cost without making additional assumptions. For plans charging a zero premium, we assume (6) holds with equality. That is, the marginal cost of those zero-premium plans is such that even if they could charge a negative premium, they would charge a zero premium. This inference strategy surely overestimates the plan's marginal cost and thus underestimates variable profits.
To estimate fixed costs, we assume a free-entry equilibrium for each county in each year. That is, assuming common fixed costs across plans within a county (although they may have differing marginal costs) and that they enter in order of their profitability, if there are N mt plans operating in a county m at time t, then F mt is bounded by R min mt (N ct ) ≥ F mt > R min mt (N ct + 1). Here R denotes variable profits and the min superscript denotes the plan with the smallest R in county m in period t. Conditional on our measure of R (which is probably underestimated), we can put a rough upper bound on fixed costs by assumingF mt =R min mt (N mt ), where theˆdenotes estimated values. 
Data
The data in this study come from three sources: CMS, AARP, and the Area Resource File. For plans offering a Medicare HMO risk contract in a county, we assemble information on the plan's enrollment, the premium charged, and indicators of whether the plan offered drug benefits. In addition, for each county in each year we merge in the CMS payment rate (Parts A + B). We deflate the HMO premium and the CMS payment by the Consumer Price Index.
In the CMS penetration files, individual HMO enrollees are assigned to counties according to the enrollees' residence. This implies that for many counties there is an unrealistically high number of HMOs with very low enrollment (fewer than 12 enrollees). For our purposes, an HMO is defined as participating in a county-and is therefore included in the dataset-if the plan has enrolled at least 12 members if the county has fewer than 5,000 eligibles and 35 members if the county has more than 5,000 eligibles.
12 This definition of county enrollment is similar to the one used by Cawley, Chernew, and McLaughlin (2001) .
From the AARP we acquired annual premiums for their Medigap policy Plan F to proxy for the price of the outside good.
13 Plan F covers deductibles for Parts A and B, skilled nursing, and physician bills above the Medicare payments. The AARP sets annual premiums on a statewide basis, with a couple of exceptions where the premiums are set county by county. The AARP's Medicare supplemental insurance has approximately 2 million enrollees and is one of the largest Medigap plans in the county. As there are few restrictions on who may enroll in the plan and it is offered nationwide, these data are a sensible proxy for the price of Medigap insurance. From the Area Resource File, we merge in data on the number of physicians, hospitals, and hospital beds. These variables are used as instruments in estimating the utility parameters. Table 1 presents summary statistics for 1993 and 2000, the beginning and end of our data. As discussed earlier, Table 1 shows the large increase in HMO participation in the Medicare program over the period. Over our sample period, the likelihood that a county had a Medicare HMO increased from 9% to 28%, and the average number of HMOs operating in a county increased from .16 to .68. The average size of a plan's enrollment decreased from 3,488 to 2,983. Plan benefits became more generous, while the average premium declined markedly. The percentage of plans offering drug benefits increased from 37% to 75%. Over this period the average premium declined from $46.82 to $20.74, and the percentage of plans offering a zero premium increased from 25% to 40%.
Results
Utility function parameter estimates. Table 2 presents the estimates of the utility parameters, equation (2), using different specifications. The first column presents the results from our preferred specification-the nested logit. The coefficient on HMO premium is −.0053 and is precisely estimated (t-statistic = −15.1).
14 The parameter on the logarithm of within-category market share that measures the within-group correlation in errors, σ , is .58 with a t-statistic of 12.3. 15 This implies significant and correlated heterogeneity in eligibles' preferences over HMOs. That is, all else equal, individuals who enrolled in a plan that offered drug benefits are more likely to switch to another plan offering drugs benefits if faced with a premium increase.
The provision of drug coverage is highly valued by M+C enrollees, and that value increased substantially in the later part of the 1990s. The coefficient on drug coverage is .077 (t-statistic = 3.7). The coefficient on drug coverage indicator for 1997 and thereafter is 3.6 times larger and is precisely estimated (coefficient = .28; t-statistic = 8.8). Thus, the coefficient estimates are consistent with the notion that the quality and quantity of marketed prescription drugs increased substantially through the 1990s. We discuss the implied dollar value of prescription drug benefits to Medicare enrollees below. The value of a plan increases with its experience in the county. The coefficient on the logarithm of within-county experience (age) is 1.06, and it also is precisely estimated (t-statistic = 23.6).
In column 2 we present the results from an alternate, simple logit specification. Here σ is constrained equal to zero. The premium coefficient is somewhat smaller, and the coefficients on prescription drug coverage are very small and insignificant. For comparison purposes, column 3 presents the first-differenced, OLS results. The premium coefficient is implausibly positive, and σ is significantly lower relative to the IV results. This is consistent with the plan's premium being correlated with the demand shock, and the OLS estimates of these parameters are biased.
The nested logit framework implies a simple closed-form relationship for the HMO's ownprice elasticity. This elasticity is given by
and is only defined when the HMO charges a nonzero premium. Conditional on the HMO charging a nonzero premium, the mean (unweighted) own-price elasticity is −.29 (median = −.33, standard deviation across plans =.22). It is instructive to compare our estimates of the price sensitivity of M+C enrollees to the enrollees of other health plans in other institutional settings. The price elasticity varies considerably based on the portion of the premium directly paid by enrollees. Furthermore, because many of the M+C plans charge a zero premium, the premium elasticity is not defined. Thus, a more meaningful measure of price sensitivity for our purposes is the semi-elasticity, ∂s j /∂ p j s j . Our estimates imply that the mean semi-elasticity from a $1 increase in the premium is −.009. A $1 increase in the monthly premium is expected to reduce HMO enrollment by .9%. Note: The instrument set is described in Section 3. Annual dummies also included as independent variables.
The estimates on the price sensitivity of HMO enrollees are in line with the previous literature, albeit at the high end of those estimates. We are aware of three studies that have estimated the health plan elasticity of Medicare eligibles. Buchmueller (2000) estimates that University of California retirees have mean health plan price semi-elasticities of −.007. 16 Atherly, Dowd, and Feldman (2003) use individual data from the Medicare Current Beneficiary Survey and also find a premium semi-elasticity of −.007. Using a similar dataset but a different estimation strategy (they do not instrument for premium), they estimate the mean semi-elasticity for an M+C plan to be −.004, approximately half of our estimate.
Cutler and Reber (1998), Royalty and Solomon (1999) , and Strombom, Buchmueller, and Feldstein (2002) study the health plan choices of university employees from Harvard, Stanford, and the University of California system, respectively. These studies find consumer semi-elasticities that range from −.005 to −.004. 17 Chernew, Gowrisankaran, and Scanlon (2002) find that implied semi-elasticity to be approximately −.004 for a $1 increase in monthly premiums for employees of a Fortune 500 firm.
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Using equation (6) and the parameter estimates, we are able to make inferences about HMOs' marginal and fixed costs, and we use these estimates to calculate M+C plan profits. Our estimates imply that the median monthly marginal cost for an HMO in 2000 is $400 and the median fixed cost is approximately $173,000 per county per year, or 12% of estimated total cost. 19 The typical patient-weighted CMS payment is $562. Ignoring the potential for differential selection into M+C plans, in the counties in which M+C plans have entered, the estimates imply that HMOs are providing care much more efficiently than does the traditional fee-for-service program.
The welfare impact of Medicare HMOs. With the parameter estimates from Table 2 in hand, we are now able to calculate consumer surplus and total welfare. Table 3 presents the estimated aggregate consumer surplus and profits by year. The 1990s saw substantial growth in the welfare that Medicare beneficiaries receive from having the option to enroll in an M+C plan. In 1993, we estimate that the total consumer surplus was $467 million. This translates into an annual average of $14 per Medicare eligible. By 2000, consumer surplus had grown to $4.1 billion, or $113 per Medicare eligible. The total (undiscounted) consumer benefit over the eight-year period from 1993 to 2000 is $18.7 billion. These estimates of the consumer surplus are normalized to the outside option of enrolling in the Medicare FFS with Medigap coverage. The benefit structure of the FFS program did not vary significantly over this period, so the reported increase in consumer surplus is most likely due to increases in the value of the M+C option rather than the decline in the value of the FFS sector to Medicare enrollees. The growth in consumer surplus came to a halt by 2000. From 1999 to 2000, consumer surplus declined by 5%-possibly a consequence of the passage of the BBA.
According to our estimates, HMOs enjoyed the majority of the benefits of this government initiative. Over the entire sample period, we estimate that HMOs earned over $52.0 billion in profits. In the most recent year of our data, 2000, HMO profits are $8.8 billion. That translates into an average monthly profit of $120 per Medicare HMO enrollee. Over the entire period, the profit margin relative to total revenue is approximately 22%. The impact of the BBA on HMO profits can be also been seen in Table 3 . Profits were growing steadily through the 1990s until 1998, the year in which the BBA went into effect. From 1998 onward, profits declined in each year.
The parameter estimates used to formulate the welfare measures have standard errors. Therefore, the welfare estimates also have standard errors associated with them. The welfare estimates are nonlinear functions of the parameters, so calculation of the standard errors of the estimates cannot be done using linear methods. We calculate the standard errors by taking 250 draws from the estimated asymptotic distribution of the utility parameters and then calculating the resulting welfare from each draw. Table 3 presents the standard deviation of the distribution of the welfare estimates. The standard deviation is about 22% of the consumer surplus estimate and about 10% of the profits estimate. Table 3 also presents the total CMS payments to HMOs over the corresponding period. The payments range from $10.9 billion in 1993 to over $40 billion in 2000. The net welfare from this government program will be given by 20 
Net Welfare = (CS H M O − CMS Payments) − (CS F F S − Expect Cost under FFS) + HMO profits.
Here CS x denotes consumer surplus attributable to program x. We have normalized CS H M O so that CS F F S = 0. According to our estimates, the M+C program generated positive societal welfare as long as the cost of treating those HMO enrollees under the FFS system is less than 71% of the actual payments made to the HMOs. Some policy analysts would argue that we should exclude HMO profits in this political welfare accounting. If we do so, the 71% figure jumps to 92%. The CMS payments were originally set to be 95% of the expected cost of treating Medicare enrollees in a given county, so even if we ignore HMO profits in the welfare calculations, the M+C program still may have generated positive net welfare.
There is evidence on the expected cost of treating the Medicare HMO enrollees under the counterfactual that they remained in the FFS program (Hellinger and Wong, 2000) . While most of the research indicates that Medicare HMOs receive favorable selection, the estimates of the magnitude vary substantially, and some studies find no selection effect at all. Morgan et al. (1997) find that HMOs enroll healthier Medicare beneficiaries and that sicker beneficiaries are more likely to disenroll from HMOs. Riley et al. (1996) estimate that HMO enrollees, if enrolled in the Medicare FFS program, would cost 12% less than the average Medicare beneficiary. Riley et al. used data from autumn 1994. M+C enrollment has grown substantially since then, and their estimate probably overstates the current cost differentials. Brown et al. (1993) estimate that a typical HMO enrollee would cost 10% less than the average Medicare FFS beneficiary. Like Riley et al., their work uses data taken from the early 1990s, before the rise of Medicare HMOs. Several studies have found little difference between Medicare HMO and FFS enrollees. Rogers and Smith (1995) find no cost differential between the typical Medicare FFS enrollee and the average Medicare HMO enrollee. Similarly, Dowd et al. (1996) , using data from Minneapolis in the late 1980s, find no evidence that Medicare HMOs attract a healthier population. Using aggregate data from the post-BBA period, Town (2003) finds that changes in the county M+C enrollment do not affect the actual FFS expenditures in that county.
If we conservatively assume that the cost of treating M+C enrollees in the FFS system is 80% of the HMO payment rate, the welfare gain from the M+C program is a substantial $24.8 billion. If the cost of treating M+C enrollees in the FFS system is 95% of the payment, then the net welfare gain is estimated to be $59.2 billion. Finally, if there is no cost differential between the two sectors, then the M+C program generates $70.6 billion in welfare.
In Table 4 we present the mean monthly per-capita consumer surplus, HMO penetration, and the percentage of plans offering drug benefits by the number of plans operating in the county for 2000. Several features displayed in Table 4 are worth mentioning. First, most counties do not have a Medicare HMO-there are 2,313 counties with over 11.9 million Medicare beneficiaries without an M+C plan. Over a quarter of Medicare enrollees receive no benefit from the M+C program. Second, consumer welfare and the HMO penetration rate is, for the most part, steadily and often dramatically increasing in the number of plans offered in the county. We explore the relationship in greater detail in the next subsection. Third, conditional on an M+C plan operating in a county, the benefits of the Medicare HMO program are still not widely dispersed. In counties with one plan, the average monthly consumer surplus per Medicare beneficiary is $.91, while in counties with four plans, the average consumer surplus is $11.87. In Figure 2 we plot the histogram of average monthly, county-level consumer surplus for 2000 conditional on the county having at least one M+C plan. The distribution is highly skewed, with most counties having very little consumer surplus and the eligibles of a few counties receiving large amounts of welfare.
The sources of consumer surplus. We use our estimates of the indirect utility function parameters to decompose the consumer surplus into the benefits from prescription drug coverage, the nonprescription drug components of plan quality, and the role of competition in determining consumer surplus. The recent political debate over whether (and how) to add prescription drug coverage to the Medicare program makes this analysis germane. Our estimates of the role played by drug benefits in consumer surplus can help inform policy makers as to the value to enrollees of adding those benefits to the Medicare program. More specifically, our estimates provide an estimate impact to Medicare beneficiaries of adding prescription drug benefits through private insurers, as President George W. Bush has recently proposed.
The value of prescription drug benefits. To examine the impact of prescription drug benefits on consumer surplus, we perform the following simple experiment. For 2000, we turn the drug indicators, d jmt and d 97 jmt , off and then recalculate aggregate consumer surplus. Without the drug benefits, aggregate estimated consumer surplus is $2.29 billion-45% less than when drug benefits are allowed. The implication of these estimates is straightforward-a significant component of consumer benefit from the M+C program is tied to the prescription drug benefit. The implied welfare gain from prescription drug coverage translates into an average annual benefit of $443 for enrollees in an M+C plan with drug benefits. This figure is reasonably close to other estimates of the value of prescription drug benefits. The average total drug expenditure less out-of-pocket expenses for Medicare enrollees with prescription drug coverage is $516 (Poisal and Chulis, 2000) . Thorpe and Atherly (2002) estimate the actuarial value of M+C plan benefit structures, finding that the weighted average annual value of benefits is $471. Our estimates also imply a significant growth in the value of prescription drug benefits. In 1993, the per-capita estimated annual value of drug benefits is approximately $65.
Decomposing the relationship between consumer surplus and the number of plans. To examine the role of drug benefits, competition, and the unobserved plan quality on consumer surplus, we perform three experiments with our data for 2000. The object of these experiments is to better understand the reasons why counties with four plans generate approximately twelve times the consumer surplus as do monopoly counties. Comparing the change in consumer surplus within and across the experiments should highlight the source of the differences in consumer surplus between monopoly and quadropoly markets. Below we list the three experiments. Experiment 1. We introduce three additional plans, identical in drug benefits and unobserved quality, to monopoly counties. In this experiment we assume all the plans are jointly owned and calculate the new equilibrium premiums. The CMS payment rate is assumed to be unchanged.
Experiment 2. The second experiment is identical to the first except that we increase the number of plans offering drug benefits so that the average plan has the same likelihood of offering drug benefits as a plan in a county with four plans (60% versus 82%). We calculate consumer surplus with one and four plans. We run this experiment 50 times, since there is a random component to it, and report the mean results. The CMS payment rate is assumed to be unchanged.
Experiment 3. We focus on counties with four plans. In these counties we recalculate the equilibrium premiums while assuming the plans are jointly owned. All of the other characteristics of the plans and CMS payment rate are unchanged. Table 5 reports the results of the experiments. They indicate that most of the difference in consumer surplus between monopoly markets and markets with four plans is due to premium competition. In the first row of Table 5 we report the results of the first experiment. Adding three plans increases consumer surplus from $.91 to $1.27. That is, the difference in product variety between one-plan and four-plan counties accounts for $.36 of the $10.96 difference. As mentioned above, plans in quadropoly markets are more likely to offer drug benefits. In the second experiment (second row of Table 5 ), we equate this probability (we do not adjust marginal cost in this experiment, so it is an upper-bound estimate of consumer surplus) and recalculate the monopoly premium. Monopoly plans with 82% of them now offering prescription drugs generate consumer surplus of $1.34, a $.43 increase. When we add three identical plans to the monopoly counties in this experiment, consumer surplus increases to $2.13.
The third row of Table 5 presents the results of the third experiment. Allowing joint ownership of the plans decreases consumer surplus from $11.87 to $2.96. That is, $8.91 of the difference between consumer surplus in monopoly markets and quadropoly markets is due to increased premium competition. In this experiment, premiums increased from a mean of $18.27 to $34.19 with the increase in market power.
The difference between consumer surplus in these two classes of counties roughly breaks down as follows: 81% is from premium competition, 3% is from increased product variety, and 8% is due to a higher average prescription drug coverage (60% versus 82%). On average, plans in quadropoly counties have better nonprescription drug quality (mean of −2.22 versus −2.56). The results of these experiments suggest that the difference in nonprescription drug quality accounts for 8% of the remaining difference in consumer surplus between the two types of counties. Differences in the likelihood of offering drug benefits and unobserved plan quality are both probably a function of increased competition and more generous payment rates in four-plan counties (and perhaps interactions between the two). Decomposing the payment effects from the competition effects on plan characteristics is beyond the scope of this article. In sum, prescription drug coverage appears to be the linchpin for the M+C program to generate significant benefits for Medicare enrollees. The experiments suggest that there is significant welfare left on the table, since most counties have few, if any, plans. Counties with several plans generate significantly more consumer surplus, and increased premium competition in multiplan counties appears to be the primary reason for the dramatic increase in consumer surplus there.
Conclusions
In this article we estimate the welfare associated with the Medicare HMO program, now known as Medicare+Choice. We find that the creation of the M+C program resulted in approximately $15.6 billion in consumer surplus and $52 billion in producer surplus from 1993 to 2000 (in 2000 dollars). The indirect utility parameter estimates imply that the majority of the consumer surplus generated in the program is directly attributable to the availability of prescription drug benefits. Competition also plays an important role in determining consumer surplus.
The appropriate role of private insurers in the Medicare market has been debated for over a decade. Congressional enthusiasm for the promotion of private insurance solutions to the "Medicare expenditure problem" seems to be waning. However, the results presented here suggest that the M+C program generates substantial welfare for Medicare enrollees, and, from a policy perspective, competition in Medicare works for consumers. 22 The findings presented here can also be interpreted as evidence that, through a reworking of the CMS payment structure, broad prescription drug coverage for Medicare enrollees can be achieved through the M+C program.
The appendix presents the results from the "first-stage" regression of the estimates of the utility parameters. Note: Other dependent variables include all of the dependent variables listed in Table 2 . The F-test is distributed F(10; 8, 878).
